This paper analyses the use of Twitter among politicians, in particular with regards to whether it was actively used during the economic crisis to promote economic agendas or rather merely to inform people. Forty-three thousand tweets of EU15 governments were collected, analysed using qualitative data analysis (text mining) and computational linguistics, using R statistical packages, and interpreted. The results show that Twitter is used primarily to inform. Only in selected cases was the tool also used to more actively promote economic agendas. This article contributes to the field of political communication by providing, to the best of our knowledge, a broad analytical and comparative overview of Twitter activity for political purposes in Europe using text-mining methods.
INTRODUCTION
Modern technology has changed the face of communication immensely (e.g. Brants & Voltmer, 2011) . However, for what do politicians actually use modern technologies? How relevant are blogs, Facebook, and Twitter as tools for promoting polit-ical ideas? Do politicians use them more as a tool to inform or also to push an agenda, or promote an idea?
'Four more years' by Barack Obama was the 'tweet of 2012'. This short, yet very effective set of 13 letters became the most communicated tweet ever (Twitter, 2012) . Today, Twitter is, alongside other social media (Facebook, Instagram, Snapchat, etc.) , one of the most important communication and promotion media. The rising importance of Twitter was best summarized by President Trump, who said: 'Without the tweets, I wouldn't be here… ' (in Financial Times, in Twiplomacy, 2017) .
The purpose of this article is to examine the use of Twitter as a tool of political communication of governments in the EU15 countries. We primarily examine whether Twitter was used as a tool to actively promote political programmes or ideas during the economic crisis. For example, in all countries, painful economic reforms aimed at fiscal consolidation were implemented. According to Grossman and Helpman (2001) , what is unpopular among voters is also unpopular among politicians due to the impact on their re-election potential. In such times, governments must find broader support to successfully pass the reforms (during voting) . Was Twitter used in this context as an additional tool to promote the need for reforms?
First, we hypothesise that due to the nature of its messages (shortness), and because it is the most specific, least spread, and youngest of the technologies, Twitter is used as a tool of communication by politicians, but primarily to inform and not actively promote political views or economic agendas. Second, we expect the tweets to be relatively neutral from the perspective of the sentiments. Third, we hypothesise that the extent of Twitter 'promotional' use also depends on the size of the 'Twitter market', which is also related to the general internet culture of the country. Various text-mining methods were used to answer these questions.
This article first provides a short theoretical motivation to the empirical research part, placing Twitter among other tools of political communication. Second, data about internet penetration and the use of social media across the EU are presented. Third, the methodology is described, followed by the presentation and discussion of results.
This article makes several original contributions. First, to the best of our knowledge, such a comparative analysis of the use of Twitter among government officials has not yet been conducted. Second, the analysis of the political use of Twitter on the part of the government as a tool of promotion of political ideas has also not yet been studied at a comparative level. Third, it illustrates the use of text mining in political communication analyses.
Web 2.0, social networks, and political promotion
The media has long been perceived as being central to democracy (Dahlgren, 2014) . In the past, politicians' communication machines had significant influence on daily discussions, but the situation has changed (Merrill, Latham, Santalesa, & Navetta, 2011) . The media no longer spreads news; on the contrary, now it tells you what to think (Greenfield, 2013) The rise of the internet and social media allows politicians to be constantly present and much closer to voters, who are now being addressed through the web; web tools allow direct communication with voters and their representatives, programmes are being promoted, etc. (Auvinen, 2011) . In addition, an individual can be actively involved, consult politicians or party representatives, get their direct feedback and thus strengthen sympathy for the party.
Communication is becoming increasingly more direct, but at the same time less programmatic, as Hofmesiter and Grabow (2011) claim. The presence of political parties/public institutions/officials on the web has become standard: political parties have their own web pages, blogs, Facebook pages and, in most cases, also Twitter (e.g. Vesnic-Alujevic, 2013 , for the EU; Smith, 2011, for the USA). Social media, including Twitter, is being used either in government-to-citizen relations or government-to-government relations (e.g. in Korea it has been shown that it strengthens government-to-government relations, Khan, Yoon, Kim, & Park, 2014) .
The 'market': The use of internet and social media (Twitter) 
in the EU
The use of Twitter and other social media for political promotion likely depends on the size and characteristics of the target market. According to InternetWorld Stats (2016), over five hundred million EU28 citizens use the internet, which represents a 79.3% penetration rate (Table 1) . Both internet and social media use in Europe, especially in the more developed EU15, are very high. Generally, internet penetration in the EU15 is high and even exceeds 90% in Finland, Denmark, the Netherlands, Sweden, the UK, and Luxemburg. In 2015, it was lowest in Italy, where the internet is used by 62% of the population, and in Greece, where 63% use it. The low penetration rate in these two countries can be linked to their lower economic development (Italy in the southern regions) and consequently poorer infrastructural development as well as purchasing power.
While social media are popular across the EU, they are least popular in Germany and Austria and in most of Italy and Greece. Social media is naturally the most popular among the young, primarily 16-25 year-olds, but the rest are not far behind (EMarketer, 2013, Table 1 ). The popularity of Twitter has increased dramatically. GlobalWebIndex (2013) estimated that in 2009 35.5 million people were active users of this social medium globally. However, from only Q2 to Q4 in 2012 the use increased by 40%, making this social platform the one with the most substantial growth rate, exceeding even Facebook's. Twitter is slightly more popular among women and is predominantly used by the younger population (Beevolve, 2012) . According to GlobalWebIndex (2013) , the most common uses were to post comments about brands, use branded applications, and ask friends about other products. It was also increasingly used to organise events, buy products (links/discovery of a product), but in contrast was least popular for informing colleagues about their daily activities or commenting on them. 
694

ANALYSIS
Research questions
The purpose of this analysis is to examine the differences in the use of Twitter for political purposes in the EU15 countries. The period in question was marked by the economic crisis and unpopular reforms, and social media could be used to promote the latter. Specifically, the following research questions are addressed: 1) What are the prevailing purposes for which Twitter is used in political communication? Is it, due to the shortness of the text, used primarily to inform or is it also used to promote political views or, in our case, reform (economic) agendas?
2) In relation to the first question, is the nature of political communication via Twitter neutral or is it more coloured with views, strong opinions, stances, exhibiting non-neutral values of emotions?
3) Given that different countries are studied with different levels of development of the use of Twitter for political purposes, to what extent does the penetration of Twitter relate to the use and the nature of the use of it for political purposes?
Methodology and sample
Methodologically, the analysis relies on different methods of text mining, which are increasingly used in research, primarily in the analysis of social media and other user-generated content (e.g. Bahtar & Muda 2016) . The methods used can broadly be classified into two broader groups: (1) content analysis or topic modelling, and (2) sentiment analysis.
With regards to content analysis, we relied on two main methods: key-words analysis and latent Dirichlet allocation (LDA analysis). Key-words analysis is a simple method, but very effective, identifying key-words based on word stems. By definition, key-words summarise the text (Zhang et al., 2008) . Topic modelling, in general, is according to Blei (2012) based on probabilistic mathematical modelling, which, using an iterative procedure helps determine the main themes in large volumes of extensive texts. LDA analysis, as an approach to topic modelling, is '[…] a way of automatically discovering topics that these sentences contain' (Chen, 2011) or a method of 'finding and tracing clusters of words' (topics) in the text (Posner, Wallace, & Borovsky, 2012) . It perceives any document as a collection of words, from which by checking linkages between words, it identifies main topics in the document.
Sentiment analysis was used to further assess the characteristics of political Twitter use, primarily to evaluate the general attitude of the text (or statements), whether it is positive, neutral or negative. This 'attitude', of course, results from a set of different impacts (general context, personal emotions or general affective state of the writer/speaker at the time, the actual situation and its seriousness, personal attitude towards the problem, speaker's/writer's intent etc.) (DeHaaff, 2010) . Sentiment analysis was done in R, relying on the methodology of Hu and Liu (2004) . A cumulative score for every tweet was calculated based on the number of positive and negative words in a selected tweet.
Data. To conduct the analysis, over 43,000 tweets from the official political accounts held by governments (prime ministers), presidents or ministers of the EU15 countries (and also the Twitter account of the EU itself, merely for illustration) were used ( Data was collected from Twitter accounts using Twitter API v1.1, which was in use in March 2013. Pure tweets were separated from retweets, URL links excluded and also words beginning with @ and #. Clean tweets were exported to Excel.
Tweets were translated using Google Translate, which is considered adequate in providing comprehensive translations; reliability also increases with the simplicity of text (Aiken & Balen, 2011; Coughlin, 2003) and tweets are very simple texts. In addition, the analysis is focused on keywords and not the sentences, providing an additional reason that Google Translate can be used. The text mining was conducted in R, using the TM package.
RESULTS
What follows is the presentation of the results. We are mainly interested in what Twitter is being used for: primarily to inform, or was it also used to promote economic reforms in the period under investigation. Table 3 presents a summary of keywords for the EU15 members. The selection of the most common words in the analysed set is quite similar: words such as 'minister/government', 'meeting', 'speech', 'conference', 'council', and 'press' or similar substitutes are present. Words such as 'today ', 'visit', 'debate', 'video', 'photo', 'statement', 'communication', 'talk', etc . are also very common. Only the Belgian official tweets often comment on things such as weather, which is related to their climate, where policy issues have also revolved around more extreme weather especially lately, as well as culturally important events (Belgium: a country study, 2013). To summarise, the overview of words gives the impression that Twitter is used primarily to inform.
To further analyse whether our initial keywords analysis does, in fact, provide us with the correct conclusion, we conducted a key-word-in-context analysis using R. The analysis confirmed the informative nature of Twitter usage in politics. Namely, among associations of higher strength, combinations like 'prime minister', 'President Obama', 'foreign minister', 'foreign affairs', 'meet' (someone, different names by different countries), 'human right', 'Syria embargo', 'travel warning', 'travel Egypt', 'budget support', 'budget reconciliation', 'mission began', and 'mission sent' were most common.
In all countries, as said, the main task of Twitter is primarily to inform people about activities, meetings, as well as laws passed, or discussed, and similar issues. Despite this common trait, the differences between countries are still evident. While Portugal is primarily informing followers about the activities ("President of the Republic will award Cristiano Ronaldo"), Danish, German, Irish, Italian, Belgian, Finnish, etc. are informative but more actively. For example, the Danish government Twitter account hails a programme for being accepted and thereby promotes its ideas ("Last stop on the nationwide tour: Herning. They have done a great programme for growth and innovative companies."). In addition to informing readers by using quotes from an event, German tweets also often indirectly push a message or promote an idea ("BM #Westerwelle at Forum on Global Issues for #food security in AA: action against hunger is also a commitment to peace and security."). A number of similar examples that summarise activities or inform readers about forthcoming activities but at the same time also push a specific agenda, praise the decisions, etc. are found in the majority of cases.
Overall, the key-words analysis shows that Twitter was used primarily to inform in the period of the economic crisis. The informative role of Twitter in the studied EU countries is also in line with the research for other countries. For example, Vongsoasup and Iijima (2016) find a similar situation in Thailand, where authors claim that it is used as an information- -disseminating tool and that the majority of tweets were informative and widely spread. Furthermore, Stieglitz and Dang--Xuan (2013) stress the role of Twitter as a platform for dissemination, whereas for political parties they also underscore the potential to actively stress opinions. Similarly, McGregor, Mourão, and Molyneux (2017) also emphasise the role of Twitter for political communication, and they investigated the role of Twitter in elections, where the debate is more focused on political stances. In our case, when focusing on governments and not political parties (that have to distinguish themselves and more distinctively take sides), more neutral communication is expected.
Given the increasing role of Twitter in political communication, we were interested in how the content of the tweets was related to the general economic situation. The economic crisis hit all of the EU countries, mostly the Baltic states, Finland and Slovenia (9-15% decline). Greece was the hardest hit of the EU15. Severe decline was also felt by Ireland, primarily due to its banking crisis. Sweden, the UK, Germany, Spain, and Austria felt more pronounced declines in 2009 (4-6%). However, in the majority of countries, the situation soon improved. The exceptions were Greece, Ireland, and Portugal, where the decline continued to be quite significant (Eurostat 2018). As a consequence, the economic policies implemented were more painful for the population (voters). For example, in Greece, the minimum wage was cut by 22%, the state sector workforce was expected to be cut by 150,000 people by 2015, and social security was cut (Reuters 2012) . In Ireland, according to a NERI (2013) study, austerity measures cut spending by 30 billion euros which was estimated to represent 18% of GDP. Portugal cut public sector wages to around 80%; health, education and social security spending were cut, and public jobs eliminated (Oxfam, 2013) .
In countries where the economic situation was worse, was Twitter also used for persuading the voters about the necessity of the unpopular measures? If so, primarily in Greece, Italy, Ireland, Portugal and Spain (PIIGS countries), economic content would have to be much more apparent than in other countries. In Table 3 , the words that are directly linkable to economic problems among the 25 most common words are highlighted. It is evident that even in the most affected countries the primary purpose of tweeting was not to promote economic agendas. Although it is true that the keywords analysis shows that Greece, Ireland and Spain were most active in 'promoting' economic agendas or informing about economically related topics. Words that could be linked to the economic situation, are 'national', 'work', to a lesser extent also 'support' (to support a measure), while the rest of the words are linked to a number of informative statements. For example, Ireland praises investment ('New high-tech investment in Cork adds to "solid base for future job creation" -Sherlock'), sustainability of pension program ('No change to the State Pension for older people #Budget14'), and tax stability, ('No increases in the 9%, 13.5% or 23% VAT rates in 2014 -Noonan #Budget14'). Spain stressed 'We try to forge ahead on a path neither easy nor pleasant, but we cannot avoid it because it is the only way to recovery'. Italy stressed additional funding ('CDM approved € 6bn of European funds due, inter alia, youth employment, relocation unemployed, fight poverty, help schools'), and Greece stressed reforms ('Prime Minister: "We are moving in radical changes in 2011 in public administration, education, innovation, entrepreneurship" #GRex-ports.'). Especially in Portugal, economic content was rare despite the economic distress.
However, 'economic' content is visible also in the cases of Finland and the Netherlands, Denmark, and Sweden (see also LDA results for a related discussion, Table 4 ). For example, the Dutch government said: 'Finally. Let's settle so we can provide money to children, youth, education, at risk and vulnerable…', while Sweden stressed their innovativeness and performance in the following two tweets "A century ago, #Swe-den was among the poorest nations in Europe. Today, it is a world leader in #innovation." and "The #Swedish economy is performing well in comparison with other Western nations. How come?". The same holds for Austrian and German tweets. For example, Germany stressed performance in the following tweets: "Economics Minister Rösler: German economy continues to grow. Good development in the labour market" and "Perspective for young Europeans: special program for young people, training / qualif. Find a job in Germany." In Austria and Germany, the ecological component was also quite strong (as in Denmark and Finland) (for example in Austria "Water and Energy Security are prerequisites for food security, StS Waldner at EZA Council in Brussels #").
Following a detailed manual overview of tweets and keyword analysis, it can be said that Twitter was on average not actively used for the promotion of economic reform. Even in cases of more economic content in the tweets, these are still not 'promoting' economic agendas or reforms, but are again rather informative in nature, in this case, related more to economic results (selection of illustrative tweets done by authors).
To further analyse the content of Twitter messages, LDA (latent Dirichlet allocation) was used. The results for many countries revealed only the 'informative nature'; the only countries, in which, as identified by LDA analysis, economic content stood out in terms of topics were Denmark, Ireland, and (Table 4 presents LDA results for these countries, more economically oriented topics are highlighted). However, it should be noted that the presence of economic topics itself does not yet imply the 'promotion' of economic agendas and reforms. If these results are investigated in the light of illustrative examples, it is clear that such words do appear, but the tweets themselves are still primarily informative (although about economic topics). Sentiment analysis was used to further assess the characteristics of political Twitter use. If Twitter, given the short nature of its messages, is less appropriate for the promotion of economic ideas, would it be nonetheless rational to expect that the governments would strive to be positivistic? Especially in those countries in which the economic downturn caused significant economic and social distress? The sentiment analysis was used to identify the general nature of the tweets. It can also be expected that the more positivistic sentiment would appear in case of 'promotional' tweets, while if Twitter is used more to inform, state facts, the statements are likely to be more neutral. To perform sentiment analysis, the sentiment for each tweet was calculated, and the average score per country was calculated (Figure 1, Table 5 ).
Given the already determined predominantly informative nature of tweets, it was expected that the average would also be relatively 'neutral', although, in general, the positive words in the total sample (not divided by country, Figure 2 ) dominate the negative, since the average values are mildly positive (average values between 0.09 and 0.51). For comparison, in a study of satisfaction with home appliances, the average was 2.28 for coffee machines (Godnov & Redek, 2018) . In tourism, for example, it was 8.7 or 4-6 (for different attractions, see Godnov & Redek, 2016a,b) . This result is expected because consumers passionately share their opinions. In politics, especially in the case of providing information, passionate involvement is less expected. If governments were trying to promote 
TABLE 4
Results of the LDA analysis: selected countries a stance, the tweets would likely have a higher (absolute) value. Furthermore, if a study of political parties was done, it could be expected that opinions would be pronounced and consequently sentiments would be higher. The literature shows that political parties' Twitter activity is livelier, less neutral and used in election prediction (e.g. Tumasjan, Sprenger, Sandner, & Welpe, 2010; Jungherr, 2013) . Figure 3 presents a summary of the most common positive and negative words (neutrals were excluded). The most common positive word in the entire sample is 'good' with double the frequency of the next positive word, which is 'support', closely followed by 'work'. Moreover, 'great' and 'well' are quite common. The most common negative word is 'crisis', indicating the fact that the crisis was indeed an essential matter in the Twitter activity, although it should be noted that crisis can be linked with both political and economic crises. However, There, among the most common positive words, terms such as astonishing, amazing, excellent and similar appear (Godnov & Redek, 2016a,b; Godnov & Redek, 2015) , which have a much stronger emotional value. In this political setting, and especially also due to the prevailing informational purpose, much more neutral terms appear (Figure 3) . However, positive average sentiment shows that positive words prevail over the negative. Moreover, even the negative words are not adjectives, which would express opinions, but are nouns, which reflect the nature of the politico-economic situation at the time, which was not the best due to the crisis.
There were also differences in the sentiments among countries, and the differences in the choice of words between countries are quite marked. Great Britain and Spain were the most positive, closely followed by Sweden and then Ireland.
An overview of common positive and negative words shows that, in general, among the positive words, words like 'good', 'support', 'great', 'work', 'progress', 'well' and similar dominate (Table 5) While among the negative, 'crisis' is the most present word and is among the most common negative words in all countries, except in Belgium. 'Debt' is quite common, also related to the crisis, as are words like 'worry' and 'struggle'. Among the less economic but more political words, primarily words of death and conflict are present. It can be concluded that, overall, the negative side of the communication was dominated by the economic crisis and reform in the domestic economy, while the global negative influences emerged from conflict situations in Syria, the Middle East, and North Africa.
These differences in the sentiments between countries could generally be explained by three main determinants. First, the nature of the tweets. Where informative tweets prevail to an even larger extent than on average, the presence of more positive words would be lower, while more neutral ones would prevail. Second, the politico-economic momentum, which is despite the 'common crisis impact' different across Europe, impacted the most pronounced political issues. Last, cultural impact is also essential. In general, the level of confidence and optimism was identified in the literature as lower in the Mediterranean (Fischer & Chalmers, 2008) , and young people are also pessimistic in the Netherlands, France, Belgium, Germany, Austria (primarily due to crisis-related lack of opportunities, EBU, 2016).
To summarise the main findings thus far, we can say that during the crisis Twitter was used primarily to inform, state facts, and not to actively promote economic agendas.
However, at the time, the development or penetration of this social medium differed across countries. Therefore, even if the nature of the Twitter activity is similar in essence in all countries, this difference in the penetration is evident from the significantly different number of tweets among countries. Thus, finally, we examine whether the development of the Twitter use or the spread of the platform (Table 1) impacted the nature of the communication. The extent of the Twitter use is related to both internet penetration in general (Pearson correlation coefficient is 0.44) as well as the number of internet users, which defines the size of the 'voters' targeted (correlation 0.68). We also verified the relationships between Twitter use and the depth of the development of internet skills in a country (Table 1, Figure 3 ).
There is essentially no relationship between the percentage of people using the web to search (correlation is 0.05), which is expected since this percentage is uniformly high. The percentage of those that have used the web to post comments, etc., and the number of tweets is more closely related, the correlation coefficient is 0.25. It is nonetheless weaker than would be expected, since it is an indicator of the gener-al mode of web use in a country. However, it seems that at the time, the size of the market was the most critical determinant of Twitter activity for political purposes. Moreover, since the primary purpose was to inform, for which feedback is not expected, the weaker link is also understandable.
Data: Table 1 .
CONCLUSION
The purpose of this article was to analyse the nature of political Twitter communication of governments in the EU15. Following the research questions, we showed that:
(1) Twitter was used as a tool of communication by politicians, but primarily to inform and not actively promote political views or economic agendas. Even in economics-related content, the tweets primarily inform the public about them, not promote them. This was so also in the countries where the crisis struck hardest. However, this situation can be expected to change as Twitter becomes even more popular, and its penetration stronger.
(2) As a consequence of the informative nature (and in relation to the second research question), the sentiments are relatively neutral, as expected. The positive aspects are marked by dedication-and motivation-related words, while the negative emotions arise due to the economic downturn and global conflicts.
(3) Third, we showed that the extent of Twitter 'promotional' use also depends on the size of the 'Twitter market', which is also related to the general internet culture of the country. In relation to the fact that at the moment of investigation Twitter
FIGURE 3
Relationship between the number of tweets, number of internet users and internet penetration
was not yet so popular, but taking into account this positive link between Twitter use and penetration, in the future, the nature of political communication will continue to change.
It should also be noted that this paper has made several contributions to the field. First, it extends the knowledge about the use of social networks and the content of political communication via Twitter to a comparative scale. Next, a comparative analysis across 14 countries was done, which is to the best of our knowledge unique in the literature. Third, the computational linguistics analysis (keywords, keywords in context, and sentiment analysis) of political use of Twitter in the comparative setting is, to the best of our knowledge, also a novelty in the political literature.
The paper also faced some limitations, which open challenges for future research. In addition to these challenges for the future, a comparative analysis of European politics could also address the problems of networks in social media, including Twitter, and the strength and development of such networks on possible election outcomes in a comparative manner as well as study of the development of the networks and the content of communication in the networks. Country-level or case-level analyses that already exist could motivate such comparative research (Xu, Sang, Blasiola, & Park, 2014 , for a Wisconsin election; Kim, Lee, & Park, 2016, for Korea) , which would further aid in understanding the nature of political differences in the European context.
